Binding of heparin to antithrombin III: a chemical proof of the critical role played by a 3-sulfated 2-amino-2-deoxy-D-glucose residue.
Known methyl (prop-1-enyl 2,3-di-O-benzyl-alpha-D-glucopyranosid)uronate was first converted into methyl (prop-1-enyl 2,3-di-O-benzyl-4-O-levulinyl-alpha-D-gluco-pyranosid)uro nat e. Acid hydrolysis, followed by treatment with (bromomethylene)-dimethylammonium bromide, gave methyl (2,3-di-O-benzyl-4-O-levulinyl-alpha-D-glucopyranosyl bromide)uronate. Condensation of this bromide with 1,6-anhydro-2-azido-3-O-benzyl-2-deoxy-beta-D-glucopyranose gave 1,6-anhydro-2-azido-3-O-benzyl-2-deoxy-4-O-(methyl 2,3-di-O-benzyl-4-O- levulinyl-beta-D-glucopyranosyluronate)-beta-D-glucopyranose. Acetolysis, followed by selective anomeric O-deacetylation and treatment with (bromomethylene)dimethylammonium bromide then gave 6-O-acetyl-2-azido-3-O-benzyl-2-deoxy-4-O-(methyl 2,3-di-O-benzyl-4-O-levulinyl -beta-D-glucopyranosyluronate)-alpha-D-glucopyranosyl bromide. Condensation of this bromide with benzyl 6-O-acetyl-3-O-benzyl-2-benzyloxycarbonylamino-2-deoxy-4- O-(methyl 2-O-acetyl-3-O-benzyl-alpha-L-idopyranosyluronate)-alpha-D- glucopyranoside provided benzyl O-(methyl 2,3-di-O-benzyl-4-O-levulinyl-beta-D- glucopyranosyluronate)-(1----4)-O-(6-O-acetyl-2-azido-3-O-benzyl-2-deoxy - alpha-D-glucopyranosyl)- (1----4)-O-(methyl 2-O-acetyl-3-O-benzyl-alpha-L-idopyranosyluronate)-(1----4)- 6-O-acetyl-3-O-benzyl-2-benzyloxycarbonylamino-2-deoxy-alpha-D-glu copyranoside. Removal of the levulinyl group followed by condensation with 6-O-acetyl-2-azido-3,4-di-O -benzyl-2-deoxy-alpha-D-glucopyranosyl bromide provided benzyl O-(6-O-acetyl-2- azido-3,4-di-O-benzyl-2-deoxy-alpha-D-glucopyranosyl)-(1----4)-O-(methyl 2,3-di- O-benzyl-beta-D-glucopyranosyluronate)-(1----4)-O-(6-O-acetyl-2-azido-3- O- benzyl-2- deoxy-alpha-D-glucopyranosyl)-(1----4)-O-(methyl 2-O-acetyl-3-O-benzyl-alpha-L- idopyranosyluronate)-(1----4)-6-O-acetyl-3-O-benzyl-2-benzyloxycarbon ylamino-2- deoxy-alpha-D-glucopyranoside in 78% yield. O-Deacetylation followed by re-esterification, O-sulfation, catalytic hydrogenolysis, saponification, and N-sulfation gave the non-sodium salt of O-(2-deoxy-6-O-sulfo-2-sulfoamino-alpha-D-glucopyranosyl)-(1----4) -O- (beta-D-glucopyranosyluronic acid)-(1----4)O-(2-deoxy-6-O-sulfo-2-sulfoamino- alpha-D-glucopyranosyl)-(1----4)-O-(2-O-sulfo-alpha-L-idopyranosyluronic acid)- (1----4)-2-deoxy-6-O-sulfo-2-sulfoamino-D-glucopyranose. This synthetic pentasaccharide neither binds to antithrombin III nor induces anti-factor Xa activity.